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Claims 1, 2 and 4-12 are now in the application. Claim 3 has been canceled without 
prejudice or disclaimer. Claims 1 and 2 have been amended to recite "a member selected fiom 
the group consisting of (a) adenosine 5'-triphosphate, (b) adenosine S'-monophosphate and (c) a 
mixture of adenosine and inorganic phosphate" in place of "at least one member selected from 
the group consisting of adenosine 5' -triphosphate and adenosine 5' -monophosphate." 

Claims 4-6 have been amended to recite "adenosine S '-triphosphate or adenosine 5'- 
monophosphate or a mixture of adenosine and inorganic phosphate" to render these claims 
consistent with claims 1 and 2. Support for the recitation "mixture of adenosine and inorganic 
phosphate" can be found at page 8, lines 14-25. Claims 4-1 1 have been amended to recite 
"claims 1-2" in place of "Claims 1-3" m view ofthe cancelation of Claim 3. Basis for Claim 12 
can be found for instance at page 8, lines 34-35. The amendments to the claims and new Claim 
12 do not introduce new matter. 

The objection to the specification has been overcome by correcting the spelling of the 
word "weight" at page 1, line 36. 

The rejection of Claims 1-1 1 for obviousness-type double patenting as being 
unpatentable over Claims 1-20 of US patent 6,723,737 has been overcome by the attached 
terminal disclaimer. The filing of a terminal disclaimer is not to be construed as an admission, 
estoppel or acquiescence. See Quad Environmental Technology v. Union Sanitary District, 20 
USPQ2d 1392 (Fed. Cir. 1991) and Ortho Pharmaceuticals Corp. v. Smith, 22 USPQ2d 1119 
(Fed. Cir. 1992). 

The rejection of Claims 1-3 under 35 USC 1 12, 2 nd paragraph in the recitation of "at least 
one member selected from the group consisting of adenosine 5'-triphosphate and adenosine 5'- 
monophosphate has been overcome by the cancellation of the term "at least one" fiom these 
claims. 

The rejection of Claims 1-1 1 under 35 USC 1 12, 1 st paragraph has been overcome by the 
cancellation of Claim 3 . 
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With respect to the recitation concerning adenosine 5 '-monophosphate, the specification 
is sufficient to teach those skilled in the art of the use thereof pursuant to the present invention. 
The specification discloses that the beneficial effect of the present invention is achieved by the 
cycling of adenosine and inorganic phosphate incorporation into liver ATP pools, the turnover of 
which supplies the adenosine precursor for expanded red blood cell ATP synthesis followed by 
release of red blood cell ATP into the blood plasma compartment and the continuous degradation 
of blood plasma ATP pools to adenosine and inorganic phosphate. For example, please see page 
8, lines 14-25 of the present specification. Once aware of the present disclosure, person skilled in 
the art would appreciate that adenosine and inorganic phosphate or adenosine 5 '-monophosphate 
or adenosine 5 '-triphosphate are all effective in generating elevated levels of extracellular ATP, 
which in turn undergoes catalytic degradation to elevated levels of extracellular adenosine for the 
purposes of the present invention. For example, see US Patent 5,227,371 (copy enclosed) which 
discloses active agents, the administration of which result in elevated blood plasma levels 
(extracellular) of adenosine 5'-triphosphate, which in turn undergoes continuous rapid 
degradation to adenosine. Adenosine and inorganic phosphate, adenosine 5 '-monophosphate or 
adenosine 5 '-triphosphate, when administered to a host, produce elevated levels of blood plasma 
(extracellular) adenosine 5'-triphosphate, which is degraded to (elevated levels of) adenosine by 
ectoenzymatic catabolic activities present in the vascular bed as well as enzymatic activities 
present in the blood plasma. Thus, the enablement for adenosine 5' -triphosphate (ATP), which is 
disclosed and taught in a non-limiting fashion, would indicate to the skilled artisan that 
adenosine and inorganic phosphate or adenosine 5'-monophosphate (AMP) are likely to possess 
similar activities in obtaining weight loss in humans. The reason is that these active agents 
undergo in vivo metabolism similar to that of ATP, as disclosed and taught in US Patent 
5,227,371, resulting in the elevation of blood plasma adenosine. 

Furthermore, the fact that adenosine 5'-monophosphate as compared to adenosine is a 
better source of adenosine in vivo, has recently been confirmed by a clinical trial. The study 
started in October 2003, well after the PCT publication date of applicant's corresponding 
International application. A copy of the summary of the study purpose is enclosed (AMP as a 
Better Delivery System of Adenosine). 

As demonstrated in U.S. Patent No. 5,227,371 and in the summary of a clinical trial of 
admmistration of AMP versus adenosine, the utilization of adenosine 5 '-triphosphate in the 
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instant specification was in anon-limiting fashion. Moreover, with regard to combinations of 
ATP and adenosine Al receptor antagonists, the examiner's attention is kindly directed to 
Dagnelie PC andBeijer S, Clinical Nutrition Abstract, Vol.22, Suppl. 1, page S61, 2003 (copy 
enclosed). 

Moreover, it is well settled that to satisfy the enablement requirement, an application 
need not teach, and preferably omits, that which is well known in the art. How such a teaching is 
set forth, whether by the use of illustrative examples or by broad descriptive terminology, is of 
no importance since the specification which teaches how to make and use the invention in terms 
which correspond in scope to the claims must be taken as complying with the first paragraph of 
35 U.S.C. 1 12 unless there is reason to doubt the objective truth of the statements relied upon 
therein for enabling support. gee. Tn re Marzocchi. . 439 F OA 220, 223-24, 169 USPQ 367, 369- 
70 (CCPA 1971). The specifications to the instant application did not need to explicitly use 
adenosine 5'-monophosphate or adenosine and inorganic phosphate as adenosine generating 
agents ("adenosine active agents") since these activities were already well known in the art, 
although not for the claimed purposes. 

As to quantitative aspects of the claims, no undue experimentation will be required of 
skilled artisans practicing the instant invention. For instance, person skilled in the art familiar 
with these aspects of administration of adenosine active agents, after publication of applicant's 
PCT application were able to then carry out clinical trials as demonstrated by the above 
mentioned Dagnelie PC and Beijer S Abstract and the AMP versus adenosine clinical trial. No 
undue experimentation will thus be required of skilled artisans practicing the instant invention. 

hi view of the above amendment, applicant believes the pending application is in 
condition for allowance. 
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Applicant believes no fee is due with this response. However, if a fee is due, please 
charge our Deposit Account No. 22-0185, under Order No. 21095-00008-US1 from which ifao 
undersigned is authorized to draw. 



Dated: 




Registration No.: 24,852 
CONNOLLY BOVE LODGE & HUTZ LLP 
1990 M Street, N.W., Suite 800 
Washington, DC 20036 
(202)331-7111 
(202) 293-6229 (Fax) 
Attorney for Applicant 
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Sna the eornpcadtion of this nncroBof* b IBS pRtknw *od dcwlopffB * 



561 



Topic: Malignancies 



~SoTdO£S CAFFEINE THSI FAVOURABLE EFFECTS 

QF ADENOSINE 5^TRIFHOSPJL\XE CAIF) ON THE 
NUTRITIONAL STATES CANCER PATIENTS? 

p ^T3*gnelig. 5. Better 

Department ofEpidam6b& Maoitrkht University SiaaxMdH 

Raafcmafe: A mam randnmterf clinks*) trial *n 58 patients with adwmced 
lung carteer wealed Tnaited poririue effect* of ta»das* ATP infiusioiw on 
hndy weigh i, f*i mass and fat-free mus CAgtenvoh HI et aL JNCJ 
92: 321-8 and -J Clip OhooI TWT^fk 3J l-»J. The effect* ofcAhaccTluUr 
ATP ate mediated by PI and P2 receptors. Sine* dffiduc is t \»eil-fc»wn 
um-sokato adenosine (PI) rtcqptor antagOniai, Nwe Tjatfed the Ooflowi»g 
hynethcju : l.aff«a» eonmrnptkai hat aixptfivc effect «i hfidjr weight fat 
rat and fetdrce mtsatfl cancer parknis; 2. dx> :nefi*jwe eflhiof e*&ine 
to stronger in «ho ATP-toatcdp^is. 

Mrthwfc D*u from toe jixwc-n*wd««l trial were ^analysed. Caffeine 
totals wis cikabted from 7-<ky food diaries ** baseHne, « and 16* wkt. 
TUna eflccts of CafldttS inlak© were «xp»4^ w«0il cbttW (kfi«wb) 
n* lCOmg increase of eaffldne tot*** ft tg in*« anily aia, SA£P*<*MLxed). 
ResoUai In OTPipui with hypothec* l, cfleine showed » Kidfflfic ant 
(pcujuij parinw reWi<* wim changes if* *eigbi. &r mass *nd tofefhse 
mic <w time in the control gronp (fee wtfc&e 4<X3(*E/4wlinuamS caf- 
feine*, e*ped*lly fbric* C+l^tettwWttOc*, ^O.OODbmMtfor coffee 
(.HX^^lOOmg, NS% in the ATPfiroup, this rffcet <dsn*sd kst marfasd tor 
rote] nflfah g (diflBl cacc wie> ccatorl grOOOJ -(U^tOChng, KS>, eofifee 
(-0.20kg, NS)«xJiea (-1.87kg, psO.01). 

(MstobC Hypothesis 1 wis reject; offianc imake gespccnlljr finom 
ttt) was positiycly idafcd ^viih chingcc in weight, feirta** and tuA-tcxms* 
over tfnv* in ^vnuccd cancer p^ots. Since pAccce w»9 w imd<nnued 
ftvc*mf«! inUkfl, lhuiiiWcittiofiTnxy haus been eaiued hy ncwiffrtirtdiftfi- 
HypodiDsu 2^w**tt**ted:lBATfV|re»*ed paiiem*. thepoadwc dfcet 
ctf csdOfebe wsa ihtscnl, Ctf even oppoAilc for tc*, ^Whicll «gues fcr ea&inc 
itK^Ptnee during ATPtrcafmc=t. 



2i7-p, GLtTTAMINE ENHANCED NOTRITION EC GASTRIC 
CANCER PATIENTS 

'lU Dtvafinml vfSW* *DtfWimM vfJteBolosy, Sewmetwai 
UaiYcnli* BJOfrtSL Hun&uy 

Kalicnrite; The *nn of car atudy w*> toeyaluate 1> is there coBnecdoa 
bet«vrcB ere-<^»ectiive nutrittoiul vtate e/ patents witti g*alnc mallfinancy 
and cariy port-nperartwa cnmplicaiiofw, and 2) vethereariy porf-irnei'^ 
inrnurt^iniiian cin bdp to ik*Xt*3£> *e rafic of tnese ocmpiiradoai 
Mdkod: Tbc wthod v*ay jipratpeiir* Hixiail Hialan palienl* uzukr- 
mtmt gftjtrectcmy duo ta proved gastric «tioxz£ tn two pnopa Iho poiienta 
ucdc efaeciood for body nrau intfeji, weifhe Inaamci *woijo aflxuninc 

iytnphocyte «nmL to Che early poc-opnafive peiiod the patients 
vwepe follDvved fee iny kind nf eomplicadwm ^bfle in<be 6isia7<sap<n«36) 
(fe patkets nsccirod Che nocmt pcat-openUve j^un*i teedins (Niflnscm, 
NrtricU) rod m tbo second group d>*? 12) fliey neeehrd d» «db «*«6y 
(25 faaVbody wdglh) and pnncin oortaWng diet vrilh gbrtanjit^ addition 
(Stossoo, Nirtrkia^ 

Resnlb: Id dic&st axOup 17 perientB had une^nlfiU p«M>pnaihc period, 
«4nle 19 patients had coin^icadon*. There woe patients with more Chan 
cop explication which rcvuM ihal9 onycal ocmpiiealino and 22 nc^ 
jiif^wJttTlkjatk^NX^dciectc^ 



♦saplk Bid 3 OOn-scptw wot^ ditft^^ 

The WD-Siasical €Oa^axc*Ciona contained 3 aoptic one* <paetnnony). In 
the seceajd group lOpademc enmd wilhotfi onmpiiqtfon and ^paiicnte hoi 
wound supvor^u and/a aiwiwiiooj kata^Tb9pc^-ooo*ii« hospital 
rt»y was nearly 20% hm^er in the Cm group (14,6 day* lt> 11.1 ^ 
the rtnmeetioQ of &c COH^ai weH. 

C«dto^OO« Aldion^i oof eactfntt nombor a low, we wndude flat the 
early jejunal feeding <viih glnranriiie enriched nnlrienl can give a good 
chaiiretodci^i^yptt»p^^ 
fuy ml costs. 

22M>. OtlALITi' OF UF£ UNDER HOME PARENTERAL 
jfTjTMTIDN V/JttH SPECIAL EMPHASIB ON CANCER 
PATIENTS 

P.Htul l .K. Bauer 7 

Charti Mi***. Berlin. Gcnrx**}> ^DqxirtcrrKni dfSHt&Ty* ^mtniM^iiaL 

BattiWWles This itwdy aptanuned ^ gmllry of life fLO) in pahente agder 
le^ifim (at l/W G n*3o!h*) honw p^ 



Mtt j tt0 d;«Qpatieia^i»cer^ovtTaik^ 

foe a maxbnuKt oT 41 monUis- Beeau»: of prv*jtu*iue disease 46 paiicsla 
«xdd he inorvicWDd ooly twice, the vtsenisisg 34 paae«i (13 woioen, 2t 
men) ^weted the COgTC QUfrOO q ^tlkitmatir (Venfoa ^0) 6 to 37 
times in »JJUTO Lo 10 cfaaUOOS specific fia HF>". 
RifiuKfit lheo«i±s for LO t*we dit&raidaled be WW paraml* wi6 roa- 
Hgnuir <MD) *nd4»nlgn d^eve (BW) and with tclBptt ^ onw or not 
At (be beginning of the exatnaation oaiod patknta -with BD ahow^fer 
phyijtal ahilily (PA) moan %<alues of 53L3 i*u of 100 porma of the EOBTC 
QU>C30 scale goin& down to 3i<5 »i the end. SeouU acovjtiea icsdlBd 
in 29^ v» 41,9 pcHDts itapeetfirl* Paricnis with MJ> (Ddan^fMe) Showed 
value* from 54,8 to 54,1. p*fientE wilh tumCMeUpw 69 , 1 to 61.9 points 
oonecniiDg EA_ Siodhr fcsuiLt worn fiiOiid ft* the Bynapinn ccalea. Paoeofs 
wuhBDcwnpIwiod morcabook paim Muaea. toes of apptiO^, fadpas ao J 
ftra. A weight gain <a"CXav^a^ weight ornki "he ittft*mred in 24 patfciO. kfl 
pjejcDtS lost weight tecaoM of Their progressive dtaea^e. 
ConciB^onsi Iafphs of progressive dta&ue LQ staMtizicd Of Isnpruvcd in 
4A56 ofpiaicots wrier BPN. 30* of pMk»^ 

6 months. Sinoe under 11PN life aeriyily M only margmafly ehanned. bdi* 
cation should bn mak ms early as peaafol* Rcgnding toe CUnawp ixatei 
Of EOflTC QLQ-C30, patustW widi MD profit mure fhxw rhcrapj-. 

2294* THE ACREEMENT BETWEEN MEASLHEO AND- 
PREDICTED RESTING ENERG V EXPEK0EIDRB IK PATIENTS 
WITH PAN CRKAT1C CAWQSX - A IflXXJl STUDY 

iP i S^^M^,Rocvea^S,CapIu 3 

'Nutrition Pmtffwn, The Kfofaj Jfca-tfrft foiriiw^ 7 C*mfQr 
Ueslih Research, Qvecndand Vniwmty qfTcChwtopi Briib**, 3 Je*oef 
qf Berth Sciences, Untocmtj tfNewcatite. Cattaghan, AasimHa 
Rjooiiaic; Tr> compare ircanacd reyli-oa tsiaa^y cxperditima (RER) to pre- 
dicted REE 6om eiahl pu Wished eoustions id a ennpa? of patfcw* with 

MethOdl £i«ht pancreark etoeer padems Caao fitH5y; BM1 
2*>dt3.2k s ftn*i 5M.-3P); toer with mulhpie tta^soneanenls at Jeaat ftwr 
weeks apart, following donoes in weight afid body eornpoSdlon (total of 
15 naasmenarnlsX Kl^ nxaraed by todireel eglocirocny (VMax229,Scn* 
gonncdici) md ptcdicwd fen eigfai puNiahed ptediction equaponr, body 
compoddoa osanaiedhy dcoternnn <*ude dilmioo tedmiqiacj paired t-tests 
and Bland £. Ahman analysis, 

Routti; At the g«up level, tone «J od alanlficant diffaeooe Detwm 
Tttmn moasmcd (6S57 ± J131 kJ/d) and jwrfkted REE fifOW the Htnis- 
Benediei (no mjnry &tto^, Sehofield, Owen, Mifflin. Wingafid Cunning 
tow equaliona and the 20 Vc*I/kfi ralio method. 'IV HmbJ&etaidict k 13 
lesulitd m a a^niflcaady higher n**n predica9d RDO conapaced to 
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Concfesioats: These dam forms the basis far aiandoraised controlled human 
trial to monitor the fell efficacy of 4c syntactic, paramount for understand- 
ing the composition of the microflora in IBS patients and developing a 
cucocwf ul treatment tfnttegy. 



Topic: Malignancies 



"DOES CAFFEWE BLOCK THE FAVOURABLE EFFECTS^ 
OF AOENOSmE5^TRIPHOSEHATE (ATP)ON THE 

Nuncrno^AL status of cancerpatbekis? 

RCPagnglie. S, Belief 

Department ttf Epidemiology* Maastricht University, Maastricht. 
Netherlands 

Rationale: A itjotnc tiandomiaed dtiticaJ trial in 58 patient/? with advanced 
lung cancer revealed marked positive effects of regular ATP infiifiioflfl on 
body weight, fat mass and fat-free mate [Agteresch TW ei aL JNCI 2000; 
92; 321-S xnd J Clhfi Oncol 2002^20; 371-8]. The cOfacte 4>f *AU*ce11idnr 
ATP arc mediated by PI and P2 receptes. Since caflein© is * well-known 
non-selective adenosine (PI) receptor antagonist, we tested the foOowing 
hypothesis 1 . cafFen* consumption has a negative effect on body weight, fiax 
mass and fet-fice mass in cancer patients Z the negative effect of caffcine 
is stronger in the ATP-treated patients. 

Method: Data (torn Ite above-inetitianed trial were leanalyscd Caffeine 
intake was calculated from 7-day food diaries at baseline, 8 and l€ wis. 
Tm» effects of caffeine folate wem expressed as weight change (kgrtwis) 
pe* IGOrag increase of caSritoe infciie (wpjmeasjmalysk SASPtoeMixad), I 
Results: Ik contrast with hypothtaia 1, caflkiw shovwd a significant ^ 
(p<0,01) positive (station with changes in weight, fer mass and fe^ftee 
ma&a over time in die control gfxxap (for we^t: +a30icg/4w3cs/IOOing caf- 
feine), especially for tea (+1^9kg/4wksA00mg, p<0.001>huiBot for coffee 
(+0.23 kg/1 OOmg, NS). In tt» ATPgraup, this effect seejned less roacted for 
total caffiaae (difference with control group: -a20Jcg/100mg, NS), co&c 
(-0.2<8<g, NS) and tea (-LOTIcg, p<0,01), 

Cwdu&kKis: Hypothesis 1 was rejected: cafifeine intake (especially from , 
tea) was positively irjated widi chafes in weight, tk mass and fntiree mass ( 
over time in advaroed cancer patients. Since patients wcro not randomised \ 
for caffeine mtakfc, thi* association miy have heen caused by confounding. / 
Hypothesis 2 was mot rejected: Jh ATfMreated patients, the positive eifcct | 
of caffeine was absent, or even opposite for tea, whicfc argues t* caffeine ) 
Aatmeroe during ATP treatment / 



4 septic and 3 non-septic wound 
The non-swfiical congestions 
the second group lOpatientscun 
wound auppuif^ion and/or auasto 
amy was nearly 20% longer in ih 
the connecfiw of the oo&tefl* w« 
Cwdtfaans; Ahhoo^h our p*fe 
cady jejunal feeding with glut* 
chance to defend csriy postopcrai 
*tey and costs. 



228-P. QUALHYOFLIFEl] 
NUTRITION WITH SPECIAJ 
PATIENTS 

P-TjjBl l .K, Bauer 2 
*Climt. of General, Visaind, Vox 
Chant Mine, Berlin, Germany* 
Sdiajfttausen, Switzerland 

Krtiofiale; This study examines^ 
louig-tenn (ul least 6 rooaLhs) hu 

Method: SO patients received era 
for a maximum of 41 months t 
could be interviewed only twice, 
men) answered the CORTC QU 
times in addition lo 10x(uestion£ 
Results: The results fee LQ wet 
lignant (MD) and benign diKew 
At the beginning of the examini 
physical ability (PA)yrmssn value 
QLQ-C3Q scale going down ft) 
in 29-9 vs 413 pointe itspective 
values from 54,8 <o 54,1, pafea: 
conceitimg RA^ Swrnlar le^ulr w< 
with 3D contained more aboat 
fear. A weight gain or constant u 
patients lost weight because cf ft 
CoadusioAs: Incite of pxogjes 
4i% of patients ondejc HPN. 
6 months* Since under 11PN life 
cation should be made as early ; 
ofEOIOX: QLQ-C30, paticntfi w 



GIAJTAMINE ENHANCED NUTRITION IN GASTRIC 
CANCER PATtENTS 



THE AGREEMENT J 

PREDICTED RESTING EKE 

WITH PANCREATIC CAWC1 
ZJCgsgc 1 # G- \teszterp»nhi *, L. Harswyt 

7 /y/ Department of Surgery 2 Department cf Radiology, Semaelweis IV>< Bauer , \tM- Reeves , 5. < 
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yClinicalTrials.gov 

K itnw of the U-S, National InsWuto ot Hcajth 

Home ! Search I Listings 



Resources 



linking patients to medical research 

PewbgKj by the National Ubf.uy Of Medidno 

Help j What's New i Aboui 



AMP as a Better Delivery System of Adenosine 

This study is currently recruiting patients. 

Verified by Vanderbilt University September 2005 

Sponsored by: Vanderbilt University 
Information provided by: Vanderbilt University 
ClinicalTrials.gov Identifier: NCT001 7901 0 



Purpose 

Adenosine and AMP are substances normally present in the body. Adenosine is also given for the 
treatment of some heart rhythm problems and may be used to reduce heart damage during heart attacks. 
The problem in using adenosine is that it is taken up by cells and, therefore, very little of the adenosine 
we give by vein or in the artery actually reaches the tissue. We propose to use AMP as a way to improve 
delivery of adenosine. AMP is inactive by itself, but is converted to adenosine in tissue. We hope that by 
giving AMP we will increase levels of adenosine in tissue. To see if this is true, we will give either 
adenosine or AMP into the forearm artery while we measure how much adenosine reaches the forearm 
tissue. 



Condition 


Intervention 


Phase 


Ischetnia 


Drug: Adenosine 

Drug: Adenosine Mono Phosphate (AMP) 


Phase II 



MedlinePlus related topics: Vascular Diseases 

Genetics Home Reference related topics: Vascular Diseases 

Study Type: Interventional 

Study Design: Diagnostic, Randomized, Single Blind, Active Control, Crossover Assignment, 
Efficacy Study 

Official Title: Use of AMP to Improve Tissue Delivery of Adenosine 

Further study details as provided by Vanderbilt University: 

Primary Outcomes: Interstitial adenosine levels; Forearm blood flow; Heart rate; Blood pressure 
Secondary Outcomes: Symptoms 
Expected Total Enrollment: 100 

Study start: October 2003 
Last follow-up: April 2005 



Eligibility 

Ages Eligible for Study: 18 Years 



65 Years, Genders Eligible for Study: Both 
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Accepts Healthy Volunteers 
Criteria 

Inclusion Criteria; 

• Healthy volunteers 

• Age 18-65 

• Non smokers 

Exclusion Criteria; 

• Smokers 

• Any chronic disease 

& Location and Contact Information 

Please refer to this study by ClinicalTrials.gov identifier NCTOO 179010 
Ginnie Farley (615)322-0083 ginnie Jarley(^anderbilt.edu 



VanderbHt University Medical Center, Nashville, Tennessee, 37232, United States; Recruiting 
Italo Biaggioni* M.D. 615-343-8010 italo.biaggioni@vanderbilt.edu 
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physiological effects on the regulation of vascular tone 
UTILIZATION OF ADENINE NUCLEOTIDES [BurnsiQck, G. and Kennedy. C. A dual function for 
AND/OR ADENOSINE AND INORGANIC adenosine 5 '-in phosphate in the regulation of vascular 

PHOSPHATE FOR ELEVATION OF LIVER, tone Circul. Res. 58. 319-330 (1986): Kennedy, C. and 

BLOOD AND BLOOD PLASMA ADENOSINE 5 Burnsiock. G- Evidence of two types of Pi-purinOCep- 
S'-TRIPHOSPHATE CONCENTRATIONS tor in longitudinal muscle of the rabbit portal vein. Eur. 

J. Pharmacol. 111. 49-56 (I985)] > muscle contraction 
CROSS-REFERENCE TO RELATED [Burnstock, G. Purinergic nerves. Pharmacol Rev. 24, 

APPLICATIONS 509-56*1 (1972)), cardiovascular function [Berne, R. M. 

TnisappUcationisacontinuatiOn-m-panofco-pend. 10 The role of adenosine in the '^ io " 0 ^ r B ^ 
mg U.S. application Ser. No. 07/223,503 Tiled Jul. 25. blood flow. Orcul. Re* 47 807-813 (1980)1. neuro- 
1988, now VS. Pat. No. 5,049,372, entitled, "Antican- transmission [Sneddon, P. and Bunuaock, G, ATP as a 
cer Activities m a Host by Increasing Blood and Plasma cotransraitier in rat tail artery. Eur. J. Pharmacol, 100, 
Adenosine 5 '-Triphosphate (ATP) Levels", which in 149-152 (1984)], and platelet aggregaiion fHolmsen, H. 
turn is a continuation-in-part of U.S. patent application 15 Platelet metabolism and activation. Sem. Hematology 
Ser. No, 06/397,897 filed Jul. 13, 1982. now U.S. PaL. 22, 219-240 (1985)]. In addition, elevated levels of extra* 
No. 4,850,91 &, entitled, ''Arrest and Killing of Tumor cellular ATP were shown to have favorable effects on 
Cells by Adenosine 5"'Diphosphale and Adenosine 5'- a variety of blood cells, among then lymphoid cells 
Triphosphate", disclosures of which are incorporated pkehera, 5., Pahwa, JL N^ Lunzer, D. G.» Good, R. A 
herein by reference. 20 and Modak, M. J. Adenosine 5'-triphosphate-(ATP) 

„ m „ n ¥Tmm , mediated stimulation and suppression of DNA synthesis 

DESCRIPTION b lymphoid ^ j. i mmU noL 127, 1&34-1838 (1981)], 

1. Technical Field thymocytes [El-Moatassin, C. Domand, J. and Mani, J. 

The present invention is concerned with the use of Extracellular ATP increases oytosolic free calcium 
adenine nucleotides and/or adenosine and inorganic 25 m Myocytes and initiates the blastogenesis of the phor* 
phosphate separately or in combinations for the purpose bo | j^jpyrislate J3-acetote-treated medullary popula- 
of elevating liver, blood (total cellular) and blood Uon. Biochem. Biophys, Acta 927, 437-444(1987)], and 
plasma (extracellular) levels of adenosine 5'-triphos- neutrophils (Kuroki, M. and Minakami T S. Extracellular 
phate. Because of the extremely rapid degradation of ATp taggers superoxide production in human neutro 
adenine nucleotides; adenosine 5'-monophosphate 30 Bioc hera. Biophys. Res. ComrdUd. 162, 377-380 
(AMP), adenosine 5'-diphosphate (ADP) or adenosine n^m] Recently, UJS. patent applications by Rapaport 
5'-triphOsphate (ATP) in the vascular bed by enzymatic (Ser Nq ^ B97 nQW \] ^ p at . n 0 , 4,8*0,9 1 8 and Ser 
activities present in blood plasma and on the membrane Nq 223,503, now U.S. PaL No. 5.049,372) have demon- 
DfbloodceUsorvascularendothdmm(ectoenzymes).it ^ [hsl ^rjc^iJuiar levels of ADP and/or ATP 
is widely assumed that the physiological and phannaco- 35 gro^h ailC j that the administration of 

logical activities of adenine nucleotides after their ad- 91 ^ C nuc|eotidcS (AMP( j^p 0r ATP) into a host 
muustrarionintoanitnalsorhuinansareduetotheact^- ^ ^ dcvatkm of „traeellular blood plasma 

Ity of their degradation product, namely adenosine. Tne Ayp which fa ^ ^ mQT ^ a 

present invention £ ^J^S^S^ 40 host and also ameliorate cancer cachexia by inhibiting 
adenine nucleotides (AMP. ADP and/or ATP) or jricn- 40 i Urn or-bearing hosts (See also Rapa- 

osine and inorganic phosphate, which are the degrada- ™« p Experimental cancer therapy in mice by ade- 
tion products of adenine nucleotides * the peritoneal Pg. TcLcer A Clin. Oncol. 24. 

caviiy or in the systemic circulation, mto a host, yields ™™ " u /™ 5™^^ Fontaine J Anti- 
clevaled leveb of liver, blood and blood plasma ATP ™£ 4 £ffi 

Since extracellular ATP was shown to produce ocncli- ™ " . . m * l„___. k^n 

cial effects on . variety of cells and tissues in vitro as SO adnnnisirauons into amraalisnd humus. 
ATP and not as one of its degradation products, the ^dy assumed that the beneficial phamacological 
preSnTSvration offers a variet?of beneficial effects in effect, r of ATP or other adenine nucleoud* eredue to 
v^in h a nost. The reason ^frj^ZZSZ ^^T^^^^U^Z 

host The elevated liver. Wood and blood plasma ATP sWWthat T^X^^^v a smSe Sa2 

pools are not related to the ATP which is administered ATP n virtually, ell removrf by » W 

tethe host since the administered ATP undergoes ex- through the lung" and that "there are. apparently. thr« 

tremely rapid degradation to adenosine and phosphate. separate enzymes that sequentially caubolize ATP- 
J * fdSSSd m this invention, S»bstant£l in- CO r^^PT^"^' ^^ B ^fvtrS C t w' 

creases in liver, blood and blood plasma ATP pools can tion Metabolism). In another recent review [Ftacta. w. 

also be achieved by the adramistn-tion of adenine nude- E. Adenosine and adenosine mphosphate for jente 

otides other than ATP, or by the administration or their blood pressnre control. Seminars m Anesthesia /, 

dg^da^on products, namely adenosinennd phosphate. 2J622S (19B8)] <ht author Sta^S that "ATP '* .rapidly 
2 B^dcground Art «5 broken down W «Jenosine afLcr systems ad^n istra- 
EMracellular ATP was shown to have a variety of tion. after l.V. administration mainly while transiting 

physiological effects on individual cells and tissues. the lungs, and the hypotensive effect parallels arterial 

Extracellular ATP was demonstrated to have beneficial adenosine concentrations" (page 217). 



PAGE 18/38 1 RCVD AT 7/24/2006 4:19:20 PM [Eastern DayUght Time] * SVR:USPT0-EFXRF-3/1 ' DNIS:2738300* CSID:202 293 6229'DURATION (mm-ss):11-34 



JUL. 24. 2006 4:42PM CBL&H 202 293 6229 NO. 4690 P. 

5,227,371 

3 4 

In light of the many favorable effects exerled by pools were similar to the Specific radioactivities of RBC 

extracellular ATT in vitro on a variety of cells and [ 3 HJATP pools after AMP, ATP or adenosine and mor- 

lissues and the widely accepted knowledge that ATP ganic phosphate injections, suggesting that the turnover 

and other adenine nucleotides are rapidly degraded of expanded liver { 3 HJATP pools provide the 

immediately after their administration into animals or 5 pHJadenosine precursor which is needed for the en 

human hosts to their catabolic product adenosine, this hanccd synthesis of RBC ATP pools- Mature RBCs 

invention was completely unexpected and existing art cannot synthesize ATP dc novo and require salvage 

essentially laughi away from it- This invention demon- precursors for ATP synthesis [Lemer, M. H. and 

strates that in vivo administered adenine nucleotides or Lowy, B. A. The formation of adenosine in rabbit liver 
adenosine and inorganic phosphate (but not adenosine 10 and its possible role as a direct precursor of erythrocyte 

alone) or mixtures of these compounds yield a sustained adenine nucleotides. J. Biol. Chem 249, 95W66 

"secondary wave" of extracellular blood plasma ATP (1974)]. Injeciionsof adenosine alone, contrary to mjec- 

lcvds resulting from the immediate rapid degradation tions of adenosine and inorganic phosphate, resulted in 

of the administered adenine nucleotides to adenosine expansions of total liver ATP pools without any effects 
and inorganic phosphate which in turn promote the 15 on RBC ATP pools or plasma ATP levels The specific 

expansion of liver ATP pools followed by expansion of radioactivity of RBC (*H]ATP pools was vastrj idiiTer- 

red blood cell (RBC) ATP pools and the release or em from the specific radioactivity of liver PHjATP 

micromolar levels of ATP from these RBCs into the pools after injections of adenosine or saline containing 

extracellular (blood plasma) compartment. high specific radioactivity labeled precursors. It js im- 

Although U-S. patent application Ser. No. 223,503 20 ponani to note that aU the precursors, namely, adeno- 

clairas utilization of AMP and ATP for the purpose of sine, AMP T ATP or high specific radioactivity 

elevating total blood (cellular) and blood plasma (extra- PH]ATP are incorporated into liver ATP pools as 

cellular) pools of ATP, the invention outlined in the adenosine or prfladenosme respectively. Ectoen- 

curreni application demonstrates that the degradation zymatic catabolic activities present in the peritoneal 

products of any adenine nucleotide (eg. AMP, ADP or 25 cavity and in the vascular bed as well as soluble enzy- 

ATP) narneiy adenosine and inorganic phosphate (but matic activities present in blood plasma, actively cata- 

not adenosine alone) promote the effective elevation of lyze the degradation of adenine nucleotides to adeno- 

tota) blood and blood plasma ATP pools in cxperimen- sine and inorganic phosphate which was shown to be 

tal animals which were used to demonstrate this inven- the combination that promotes the expansion of liver 

tion in a non-limiting fashion. This process differs from 30 ATP pools followed by the expansions of RBC and 

the direct introduction of AMP or ATP by the unex- blood plasma ATP pools. By the utilization of a doubly 

pected mechanistic aspects which are now established labeled PH,a«P]ATP as a high specific radioactiviiy 

and which are oiUbned in the Summary of the Invention label, the fate of both the 3H-labeled adenosine moiety 

section. Furthermore, this invention is significant for and the labeled inorganic phosphate moiety could 

the purpose of elevating liver, blood and plasma ATP 35 be followed- It was shown by this invention that the 

pools because the most abundam commercial source of administered adenine nucleotides are rapidly degraded 

ATP which is yeast, contains mixtures of adenine nude- to adenosine and inorganic phosphate and that the com- 

Otides along with adenosine and inorganic phosphate bination or adenosine and inorganic phosphate is re- 

[Krallish, L L* Damberga B. E. and Bekcr. M. J. State quired for the expansion of RBC ATP pools. Adenosine 

of adenosine phosphates during dehydration Of yeast. 40 alone is sufficient to expand the total hver ATP pools 

Applied Microbiology Biotechnology 31, 194-199 but the inorganic phosphate, which is either a degrada- 

(1929)]. It would be of great commercial advantage not tion product of adenine nucleotides along with adeno- 

10 have to purify these mixtures of adenine nucleotides sine or is administered along with adenosine, is essential 

into their individual components before its Utilization for the expansion of RBC ATP pools. Tnis expansion of 

for tha purpose of expanding liver, blood and plasma 45 RBC ATP pools occurs after the circulating RBCs 

ATP oooJs in a host take-up the adenosine needed for the enhanced salvage 

^ ' synthesis of ATP in RBCs. The circulating RBCs take- 

SUMMARY OF THE INVENTION up Cne 0 ^ enO sine, which is produced from the turnover 

The present invention demonstrates by the use of of the expanded liver ATP pools, in the hepatic sinus- 
mice as experimental hosts in a non-tirniibg fashion, 50 oids. This fad was demonstrated by the similarity in Uie 
that the administration of AMP, ADP, ATP, or adeno- specific radioactivities of Jiver (*H]ATP pools and RBC 
sine and inorganic phosphate (but not adenosine alone) [ 3 H]ATP pools which lasted for several hours, uidicat- 
resnlis in the unexpected expansion of hver, red blood tng that these pools effectively mix via a common pre- 
cell (RBC) ATP pools and blood plasma ATP levels. cursor. When liver ( 3 H]ATP pools were radioacuvely 
These results were demonstrated in experimental ani- 35 labeled along with the adounistration or adenosine or 
mals under normal pathophysiological conditions. In saline, which do not cause expansion of RBC ATP 
order to demonstrate the invention, high specific radio- pools, although adenosine treatment does expand the 
activity, radioactively-Iabelcd precursors [*H] or PH, liver ATP pools, the specific radioactivities of liver and 
a j2p]ATP were administered intraperitoneally into RBC ( 3 H]ATP pools were vastly different. The ex- 
mice in 2 ml of saline or in 2 ml of 35 mM of adenosine, 60 panded RBC ATP pools are slowly released into the 
AMP ATP or adenosine and inorganic phosphate in blood plasma (extracellular) compartment in micromo- 
saline! The results show that adenosine, AMP, ATP or lar amounts as was shown by the increases in blood 
adenosine and inorganic phosphate expand the toial plasma ATP levels, which were determined by bi- 
liver ATP pools by 2-3 fold as compared to saline or no oluminometry and specific radioactivity after expan- 
treatment. However, only AMP, ATP or adenosine and 65 sicms of RBC ATP pools achieved by the adminbtration 
inorganic phosphate yielded expansions of RBC ATP of AMP. ATP or adenosine and inorganic phosphate, 
pools and increases in blood plasma ATP levels. Fur- The slow continuous release of micromolar amounts of 
thermore, the specific radioactivities of hver [ 3 H]ATP ATP from RBCs containing expanded ATP pooh. aU 
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lows the maintenance of elevated Wood plasma ATP sodium heparin (0.05 mJ of 3 units or sodium heparin in 
pooJs in spite of the rapid turnover or these pools due 10 saline) from the inferior vena cava. Mice were anesthe- 
the cataboHc activities present in the vascular bed, tized with ether during the procedure. Plasma or condi- 
which effectively degrade these extracellular ATP tiooed Hanks' balanced salt solution (HBSS) from the 
P 0015 * 5 incubation of isolated RBCs was prepared by centrifu- 

DEST AND VARIOUS MODES FOR CARRYING g^»on of whole blood or RBCs, respectively, in a Beck- 

OUT THE INVENTION T M,Cr H °^ (3 ? 5C , C " d T P f 5 ? f J, 00 

Ml were added to 1 ml of ice-cold 7% (wt/vol) trichlo- 

The present invention demonstrates in mice as eaperi- roaceiic acid. RBCs were prepared by centrifugation of 

mental animals utilised in a non-limiting fashion that 10 whole blood (1500Xg for 5 minutes at 4' C), and re- 

administration of adenosine S'-monophosphate (AMP), moval of plasma and the bully coat was followed by a 

adenosine 5'-triphosphate (ATP) or mixtures of adeno- wash of the pelleted RBCs (from 250 ul of whole blood) 

sine and inorganic phosphate (which is any inorganic in 5 ml of ice-cold HBSS. After cenirif ligations, the 

phosphate salt) result in substantial increases in liver RBC pellet was resnspended in a volume of HBSS to 

ATP pools, red blood cell (RBC) ATP pools and blood 15 yield the original hematocrit (percent of RBC volume 

plasma (extracellular compartment) ATP pools. The in the whole blood). Alkjuots of 20 pi of RBC suspen- 

term pool denotes a steady state concentration which is sions or whole blood were added to 1 ml of ice-cold 7% 

the result of a specific rate of synthesis and degradation. trichloroacetic acid. 

The significance of this invention is reflected by the Extraction of acid-soluble nucleotides and deterauna- 
facts that many favorable and beneficial (to human 20 lions of ATP levels by luminometry followed published 
hosts) physiological functions axe affected by increases procedures (RapapOft E. Experimental cancer therapy 
in liver, RBCs and blood plasma ATP pools and the in miee by adenine nucleotides. Eur. J. Cancer & Clin, 
commercial availability Of mixtures of adenine nucleo- OncoL 24, 1491-2497 (19B8)]. For the determination Of 
tides or adenosine and inorganic phosphate rather than total ATP pools and specific radioactivities of pHJATP 
pure isolated nucleotides (as reviewed in the Back- 25 in liver, RBC and blood plasma, blood (0.25 ml) was 
ground Art Section). This Invention ofTers therefore collected from the inferior vena cava into 1 ml syringes 
new and distinct advantages. The treatment of a host containing 0.05 ml of citrate-dextrose as described pre- 
with AMP, ATP, adenosine end inorganic phosphate or viously at a variety Of time points after the mtraperito- 
mixtures of adenine nucleotides for the purpose of ex- neal injections of AMP, ATP, adenosine and phosphate 
panding liver. RBC and blood plasma ATP pools can be 30 salts Or adenosine alone in saline or injections of saline 
employed in a phannaceutically acceptable salt form alone containing in all cases high specific radioactivity 
and can also be employed in a variety of conventional pHJATP or PH,a- w P]ATF as radioactive precursors, 
pharmaceutical preparations. These preparations can Mice were anesthetized with ether during the blood and 
contain organic or inorganic material suitable for inter- tissue removing procedure and immediately after the 
nal administration. The high solubility of AMP and/or 35 removal of the blood by one person, another person 
ADP and/or ATP salts and/or adenosine and phos- excised a Small portion of the liver (250-400 mg) utiliz- 
phite salts in isotonic aqueous solutions of Sodium chic- ing in situ frecze-clamping with aluminum plates pre- 
ride enable administration of these agents in the form of cooled in liquid nitrogen [as described in Rapaport, E. 
injection or infusion of single or multiple doses. The and Zamecnik, P. C. Incorporation of adenosine into 
mjecuon or infusion can be intraperitoneal, intravenous, 40 ATP:Fbrmation of compartmentalized ATP. Proc: 
or mlra-artcrial. AMP and/or ADP and/or ATP and- Natl, Acad. Sci. USA 73, 3122-3125 (1976)). The frozen 
/or adenosine and phosphate salts are also suitable for tissue was pulverized in a mortar at solid carbon dioxide 
oral, enteral, or topical application when employed temperatures and extracted in 10 ml of ice-cold 1% 
with conventional organic or inorganic carrier Sub- trichloracetic acid. Analyses of total liver, RBC and 
stances. The effective doses should be in the range of 45 blood plasma ATP pools were performed by bi- 
about 1-1,000 mg/kg of body weight per 24 hours for oluminomctry as described previously. Conversions of 
oral or topical administration and 0.01-300 mg/kg of ATP levels to molar concentrations are based on 
body weight per 24 hours for injections. Intravenous, weights of the frozen liver portions or total volume of 
intraperitoneal, or intraarterial infusions of AMP and- blood in case of RBCs. The specific radioactivities of 
/or ADP and/or ATP and/or adenosine and phosphate 50 liver and RBC PH,a-^P]ATP pools aod blood plasma 
salts in a suitable salt form is preferably administered at PHJATP levels were determined by correlation of total 
a rate of about 0.00M0 mg/kg of body weight per radioactivity with total pool size. Total radioactivities 
minute. The delivery of these agents can be performed of the ATP pools were determined by thin layer chro- 
using a variety or drug delivery systems including, but matography and total pool sizes were determined by 
not limited to, pumps or liposomes. 55 bioluminomeu-y. Determination of total radioactivity in 

Examples of inorganic phosphates arc sodium phos- blood plasma PHJATP required two dimensional thin 
phate, potassium phosphate and phosphoric acid. The layer chromatography [according to Boehner, B. R_ 
pH or any solution employed containing the phosphate and Ames, B. N. Complete analysis of cellular nucleo- 
is usually adjusted, if necessary, to about 6.0 to about 7.5 tides by two-dimensional thin layer chromatography. J, 
and preferably to about 6.2 to about 7.0 by the addition CO Biol Chem. 257, 9759-9769 (J982)J. 
of a base such as sodium hydroxide. Usually at least Utilizing radioactivdy labeled precursors one is able 
about 1 equivalent of phosphate per adenosine is era- to follow the phosphorylated adenosine derivatives 
ployed. M (icr single i.p. injections of 2 mi of 35 mM adenosine. 

The following experiments demonstrate the present AMP or ATP, The results reported in Table I demon- 
invention in a non-limiting fashion. Blood (0.25 ml) was 65 slrate that adenosine. AMP or ATP expand the total 
collected into I -ml syringes (26-gauge needles) contain- liver ATP pools by 2-3 fold as compared 10 saline treat- 
ing cither citrate/dextrose (0.05 ml Of 93 mM sodium ment. However, only AMP and ATP yielded expan- 
citrate/7 mm citric acid/140 mM dextrose, pH 6.5) or sions of RBC ATP pools and increases in blood plasma 
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ATP levels. Furthermore, the specific radioactivities of 
liver 3 HJATP pools were similar to the specific radioac- 
tivities of RBC ( 3 HJATP pools after AMP or ATP 
injections, suggesting thai the turnover of expanded 
liver [ 3 H]ATP pools provide the pHJadeoosine precur- 
sor which is needed for the expanded synthesis of RBC 
ATP pools. Mature RBCs cannot synthesize ATP de 
novo and require salvage precursors for ATP synthesis 
as discussed earlier. Injections of adenosine resulted in 



8 



adenosine and inorganic phosphate, the 32 P/ J H ratios 
would have remained constant and would not have 
been proportionally reduced by the phosphate moieties 
of AMP and ATP. The phosphate groups of AMP or 
ATP are not necessary for the expansion of total liver 
ATP pools since adenosine alone was demonstrated to 
achieve this expansion. Inorganic phosphate however is 
required for the expansion of RBC ATP pools since 2 
ml of 35 mM adenosine along with 105 mM of inorganic 



expansions of total liver ATP pools without any effects 10 phosphate produce results similar to those achieved 



on RBC ATP pools or plasma ATP levels. The specific 
radioactivity of RBC pH]ATP pools was vastly differ- 
ent from the specific radioactivity of liver [ 3 H]ATP 
pools after injections of adenosine or saline as control 
(Table I). Ji is important to note that all the precursors, 15 
namely, adenosine, AMP. ATT or high specific radio- 
activity [*H]ATP are incorporated into liver ATP pools 
as adenosine or • ( 3 H]adcnosine respectively. Ecioen- 
zymaiic catabolic activities present in the peritoneal . 
cavity and in the vascular bed as well as enzymatic 20 
activities present in blood plasma, actively catalyze the 
degradation Of ATP to adenosine. 

The incorporation of a radioactive precursor into 
liver and RBC pH]ATP pools after i.p. injections of 2 
mi of 35 mM ATP was followed as a function of time 25 
(Table 2). The similarity between the specific radioac- 
tivities of liver and RBCs [*H]ATP pools was main- 
tained throughout the expansion of the total ATP pools 
in both the liver (3 to 7 mM) and RBCs (0.6 to 1.1 mM) 
during the first two hours after injections (Table 2). 30 
Only at later times (3-4 hours after injeciion) did the 
specific radioactivity of liver pH]ATP decline at the 
expense of the Increases in the specific radioactivity and 
size of the RBC pHjATP pools (Table 2). 



with 1 ml of 35 mM ATP (Table 3). 

The data discussed above lead to the following con- 
clusions: 

1. Administrations of adenine nucleotides into a host 
yield expansions of total fiver ATP pools, expan- 
sions of RBC ATP pools and blood plasma ATP 
pools. 

2. The administered adenine nucleotides are degraded 
to adenosine and inorganic phosphate before their 
promoted expansions of liver, RBC and blood 
plasma ATP pools. 

3. The degradation of adenine nucleotides to adeno- 
sine and inorganic phosphate is rapid and occurs in 
the peritoneal cavity as well as in the vascular bed. 

4 A combination of adenosine and inorganic phos- 
phate is needed for the expansions of RBC and 
blood plasma ATP pools whereas adenosine alone 
is sufficient for the expansion of liver ATP pool. 

5. A mixture of adenosine and inorganic phosphate 
either administered as such or produced in situ 
after the administration of adenine nucleotides is 
necessary and sufficient for achieving the useful 
expansions of RBC ATP pools and of blood plasma 
ATP pools. 

TABLE 1 



MOW <Cfl6F r ) liver and RBC | J H]ATP pools ai 
specific radioKiiWlies after f.p, Inicclicru of 







Liver 




RBCs 


Blood Pfwma 


Compound 
Administered 


ATP* 
mM 


ATP 
cpm/nmoJ 


ATPh- 
mM 


ATP 

epm/mnol 


ATP-f 
nM 


ATP 
cpm/nmol 


S*fine 
Adenosine 
AMP 
ATP 


2.78 
6.86 
7.63 
8.29 


JUS 

2864 

2196 


0.69 
0.67 
1.17 
1.52 


2644 
2154 

2725 
2340 


0.71 
0.9J 
J .53 
1.71 


3935 
2637 

my 

2BI9 



riAojclivtiy) l n litnc 35 mM itfcnnine M mM AMP Of IS mM ATP 2-13 ham hia the vrfmUS 
SITS?" 1 ?? IMHMdM docnfcd ib the InL Dm ap«4rtt» Iht .ver** of,** uptrimaii 
+To»»l ATP pooh d«ei*,wrt by biDJumuoajwft. 

- "d*"**™ drtErttnoed by <ho &rrt!*\km of epia In f'fflATP pot* which w«r* 

acti/Ttincd by on* or t*0 d'oorraiwij Mo Uyrr chrocruiDjripby vitia Uie icimJ flu Of tbe ( 3 HJATP pool 



Further studies of the metabolic fate of i.p, injected 
adenine nucleotides utilizing pH,a- w F]ATF as the radi- 
oactive precursor show the following (Table 3). Both 
the phosphate and adenosine moieties of AMP or ATP 
are incorporated into tivcr ATP pools and since the 55 
phosphate groups of AMP or ATP successfully dilute 
the ^P radioactive label, the resulting liver PH,a- 
"PJATP pools possess progressively lower 32 P/*H 
ratios in proceeding from adenosine to AMP to ATP«s 
i.p. precursors- The fact that the phosphate groups of -60 
AMP and ATP proportionally reduce the * 2 P/*H ratios 
in liver PH.o^PJATP pools as compared to saline or 
adenosine injections with [ 3 H,a-^P}ATP as the radio- 
active label (Table J) f proves the degradation of pH P o> 
32 P)ATP as well as AMP or ATP to adenosine and 65 
phosphate moieties prior to incorporation Into liver 
ATP pools. If pH^ipjATP as well as AMP or ATP 
were incorporated en bloc without prior degradation to 



TABLE 2 



Mowc (CB6F,) liver and RBC I J H)ATP pools and 
specific rKtioacilvJu'ti «ftcr Lp. injeciioa* of 2 ml 
of 35 mM MHl ATP* 



liver 



RBCs 



Time After 
injeciion. min 


ATP+ 

mM 


ATP 

cpm/ninol 


ATP+ 
mM 


ATP 

cpm/nnol 


No injeciion 


316 




0.60 




15 


4.24 


1743 


0-M 


1612 


30 


4,05 


2401 


0.9? 


2424 


60 


v.W 


2766 


1.31 


2671 


120 


6.13 


2815 


J.73 


3071 
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TABLE 2-continued 



Mbioc (CB6F,> liver and RBC [ 3 H]ATP pooh and 
specific radioacri Wiics ifier Lp. injections of 2 ml 
ofJSmMPHTATF- 



Lrvcr 



RBCs 



Tune After 
injection, min 



9. The method of claim 1 wherein the source of aden- 
osine and inorganic phosphate are adenine nucleotides 
that con lain adenosine moiety(s) and phosphate moie- 
ty(s) am) which undergo rapid degradation to adenosine 
and inorganic phosphate after administration to a host 

10. The method of claim 1 wherein at least about 2 
equivalent of phosphate per equivalent of adenosine is 
employed. 

•Mi» Jew! imia, i wccn oM) »<rc uiuizcd. *\ .he cipemntnu) woctdor^ U. "Hie method of claim 1 wherein the molar ratio of 
■re ouiiiaco in the iru nd in (he foinoiei co Tabt» i. Dtti reprtMAu the ■ve»p JO adenosine to inorganic phosp hate is about 1:1 to about 

ofiwoeipcnmemi. r.i 
+Toui pool we. l " 5 ' 
5c<nfic ndi«ciivtiy. 12. A method for increasing the intracellular levels of 

ATP in a mammalian host by administering to said 



ATP+ 



ATP 

epm/nrnoF 



ATP+ 
mM 



ATP 
cpni/pmo» 



240 



8.25 



2313 



J5H 



TABLE 3 



Mouse (iihyrfue nu/no) liver and RBC [>R - 
U P]ATP pools ttid specific radicaeil witej ■ fcer ip. 
injcfaions of | 3 K a-^PlATP in ulJ&e, adenosine. AMP 







or ATP* 












Livrr 






RBCs 




Compound 


ATP+ 


ATP 


ATP 


ATP+ 


ATP 


ATP 


Adrainsiercd 


mM 


3 H-cpm/nfnol 




mM 


*H-cpm/funol 




SaFinr 


2.95 


J961 


2-5 


0.73 


2874 


2.3 


Adenosine 


Ml 


2513 


2J 


a« 


1063 


0.4 


AMP 


9. JO 


1743 


1.4 




ISSS 


0.4 


ATP 


9.46 


2376 


0.6 


1.64 


1240 


as 


Adenosine + Pi 


7.71 


1764 


0,8 


J.6J 


1899 


0.6 



'Mice OJhymie nu/n. fun* la, 9 weeks bid) were mjecied Lp. «Hlh 2 ml uf 500 *CI of ( J H]ATP (30 
Ci/mmcdj nd 330 mQ [o*"F)ATP 06 CVmroolJ ll) sifuc 3J mM adenosine. 35 mM AMP. H n»M ATP 
or iS reM adenosine aionf wiih 103 mM iaorgfnic phOiphllt. Animal* were iMJyted l|-2 boon sfter 
injeamn is defeated in the ten. "Die oriffnil ?H. o-^pjATP solution! bid ■ ^P/'H ririo pf 1J7, Dili 
reprtSMi (he ivcnge of no ttpcranenb. Pi sunds far ihc iM/auno phosphite sodium pbcaphaie. 
+Toul pool lb* 
Specific ndmcilviiy. 



Having thus described my invention, what I claim as mammaJian host a member selected from the group 
new and desire to Secure by Letters Patent is: consisting Of: (a) a mixture of inorganic phosphate and 

1- A method for increasing total liver ATP poois» 35 adenosine; and, (b) an adenine nucleotides wherein said 



total blood ATP pools and blood plasma ATP levels by 
administering to a mammalian hosi. a member selected 
from the group consisting of; (a) a mixture of inorganic 
phosphate and adenosine; and, (b) an adenine nucleotide 
wherein said adenine nucleotide contains adenosine 40 
moiety(ies) and phosphate moiery(ies) and undergo 
rapid degradation to adenosine and inorganic phosphate 
after administration lo said host- 

2, The method of claim I wherein a mixture of inor- 
ganic phosphate and adenosine is administered to Said 45 
host and wherein said inorganic phosphate is selected 
from the group consisting of sodium phosphate, potas- 
sium phosphate and phosphoric acid. 

3. The method of claim 1 wherein said phosphate 



adenine nucleotides contain adenosine moiety(ies) and 
phosphate moiety(ies) and undergo rapid degradation 
to adenosine and inorganic phosphate after administra- 
tion to said host. 

13. The method of claim 12 wherein at least about 1 
equivalent of phosphate per equivalent of adenosine is 
employed. 

14. The method of claim 12 wherein total liver ATP 
pool are increased by administering. 

15. The method of claim 12 wherein said host is a 
human host- 

16. The method of claim 12 wherein ATP levels of an 
organ is increased by said administering. 

17. The method of claim 12 wherein the molar ratio 



employed is an aqueous solution having a pH of about 50 of adenosine to inorganic phosphate U about 1:1 to 

about 1:3. 

18. The method of claim 12 wherein adenosine 5'- 
monophosphate or adenosine 5 -triphosphate is adminis- 
tered to said host. 

19. The method of claim 12 wherein an adenine nu- 
cleotide is administered to said host and wherein said 
adenine nucleotide contains adenosine moiety (ies) and 
phosphate moiety(ies) and undergo rapid degradation 
to adenosine and inorganic phosphate after ad minis tra- 



6-0 to about 7.5. 

4. The method of claim 1 wherein said phosphate 
employed is an aqueous solution having a pH of about 
6.2 to about 7.0. 

5. The method Of claim 1 wherein the amount of 55 
Combined adenosine and phosphate is about 1-1000 
mg/kg of body weight per 24 hours and said administer- 
ing is oral or topical. 

6. The method of claim 1 wherein the amount of 



combined adenosine and phosphate is about 0.0 J -500 60 lion to a host- 



mg/kg of body weight per 24 hours and said administer- 
ing is by injection. 

7. The method of claim 1 wherein the amount of 
combined adenosine and phosphate is 0.001-10 mg/kg 

of body weight per minute and delivery is accomplished 65 
by infusion at this rate. 

8. The method of claim 1 wherein said host is a 
human host 



20. The method of eloim 12 wherein the amount of 
combined adenosine and phosphate is about 1-1000 
mg/kg of body weight per 24 hours and said administer- 
ing is oral or topical 

21. The method of claim 12 wherein the amount of 
combined adenosine and phosphate is about 0.0 MOO 
mg/kg of body weight per 24 hours and said administer- 
ing is by injection. 
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11. The method of claim 11 wherein the amouni of 35. The method or claim 32 wherein an adenine fiu- 

corabined adenosine and phosphate is O.O0I-10 mg/kg cleotide is administered to said host and wherein said 

Of body weight per minute and delivery is accomplished adenine nucleotides contain adenosine moiety(ies) and 

by infusion at this rate. phosphate moiety(ies) and undergo rapid degradation 

23. A method for increasing cellular level of ATP in 5 to adenosine and inorganic phosphate after adrainistra- 
an organ but not in red blood cells nor in blood plasma lion to said host. 

in a mammalian host by administering to said mamma- 36. The method of claim 18 wherein the amount of 

lian host adenosine. adenosine 5 '-monophosphate or adenosine 5'-triphos* 

24. The method of claim 23 wherein total liver AT? phate is about I- 1000 mg/kg of body weight per 24 
pools are increased by said administering. 10 hours and said administering is Oral or topical. 

1$. The method of claim 23 wherein said host is a 37- The method of claim 19 wherein the amount of 

human host adenosine 5 '-monophosphate or adenosine 5'-triphos- 

26. The method of claim 23 wherein ATP level of an phatc is about O.O1-500 mg/kg of body weight per 2* 
organ is increased by said administering. hours and said administering is by injection. 

27. The method of claim 12 wherein a mixture of 13 38. The method of claim 18 wherein the amount of 
inorganic phosphate and adenosine is administered to adenosine S'-monophosphaie or adenosine 5 f -triphos- 
said host and wherein said inorganic phosphate is se- phate is O.0QM0 mg/kg of body weight per minute and 
lected from the group of sodium phosphate, potassium delivery is accomplished by infusion at this rate, 
phosphate and phosphoric acid- 39, The method of claim 19 wherein the amount of 

28. The method of claim 12 wherein said phosphate 20 adenine nucleoride is about M000 mg/kg of body ' 
employed is an aqueous solution having a pH of about weight per 24 hours and said administering is oral or 
6.0 to about 7.5. topical. 

29. The method of claim 12 wherein said phosphate 40. The method of claim 19 wherein the amount of 
employed is an aqueous solution having a pH of about adenine nucleotide is about O.01-500 mgAg or body 
6.2 to about 7.0. 25 weight per 24 hours and said administering is by tajec- 

30. The method of claim 18 wherein adenosine 5'- tion. 

monophosphate is administered to said host. 41. The method of claim 19 wherein the amount of 

31. The method of claim 18 wherein adenosine 5'-tri- adenine nucleotide is 0.001-10 mg/kg of body weight 
phosphate is administered to said host. per minute and delivery is accomplished by infusion at 

32. A method for increasing extracellular blood 30 this rate. 

plasma levels Of ATP in a mammalian host by adminis- 42. The method of claim 23 wherein the amount of 

tering ^ »W host a member selected from the group adenosine is about 1-1000 mg/kg of body weight per 24 

consisting of: (a) a mixture of adenosine and inorganic hours and said adrninistering is oral or topical, 

phosphate; and, (b) an adenine nucleotides wherein said 43. The method of claim 23 wherein the amount of 

adenine nucleotides contain adenosine moiety(ies) and 35 adenosine is about 0.01-500 mg/kg of body weight per 

phosphate moiety(ies) and undergo rapid degradation 24 hours and said administering is by injection, 

to adenosine and inorganic phosphate after administra- 44, The method of claim 23 wherein the amount of 

lion to said host. " adenosine is 0.001-10 mg/kg of body weight per minute 

33. The method of claim 32 wherein adenosine 5'- and delivery is accomplished by infusion at this rate, 
monophosphate is administered to said host. 40 45. The method of claim 1 wherein said member is in 

34. The method of claim 32 wherein adenosine 5 r -trj- the form of a pharmaceutical^ acceptable salt, 
phosphate is administered to said host. * * * • * 



45 



50 



55 



60 



65 



PAGE 23/38 * RCVD AT 7/24/2006 4:19:20 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-3/1 * DNIS:2738300 * CSID:202 293 6229 * DURATION (mm-ss):1 1-34 



, JUL. 24. 2006 4:45PM CBL&H 202 293 6229 
/ > 



NO. 4690 P. 24/38 



The opinion in support of the decision being entered today was jqoJ written 
for publication and is ngj precedent of the Board. 



Paper No. 21 



UNITED STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Ex parte ELIEZER RAPAPORT 



Appeal No. 1996-3557 
Application 08/131,948 1 



ON BRIEF 



POLLOCK. V^GESaUDE I 
v fflpffiC- ' 



Before WILLIAM F. SMITH, SPIEGEL, MILLS. Administrative Patent Judy s. 
MILLS. Administrativ e Patent Judge. 



DECISION ON APPEAt 

This is a decision on appeal under 35 U.S.C. § 134 from the examiner's final 
rejection of claims 1*24, which are all of the claims pending in this application. 

We reverse. A new rejection of the claims under 37 CFR § 1 ,1 96(b> 
is made. 



1 The filing date of this application is October 8, 1993. 

1 
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Claim 1 is illustrative of the claims on appeal and reads as follows: 

1 . A method for treating Human Immunodeficiency Virus infection, and/or 
Human Immunodeficiency Virus disease, and/or Acquired Immunodeficiency Syndrome 
related complex, and/or Acquired Immunodeficiency Syndrome, and/or Acquired 
Immunodeficiency Syndrome with secondary infections, by administering to a human 
host a member selected from the group consisting of: (a) a mixture of adenosine and . 
inorganic phosphate; and/or (b) an adenine nucleotide wherein said adenine nucleotide 
containing adenosine moiety(ies) and phosphate moiety(ies) wherein said adenine 
nucleotide undergoes rapid degradation to adenosine and inorganic phosphate after 
administration to said host. 

The prior art references of record relied upon by the examiner in rejecting the 
appealed claims are: 

Rapaport (U.S.) 5,049,372 Sep. 17, 1991 

Lahdevina et al. (Lahdevirta), "Elevated Levels of Circulating Cachectin/Tumor Necrosis 
Factor in Patients with Acquired Immunodeficiency Syndrome." The American Journa l 
pf Medicine . Vol. 85, pp. 289-91 (1 988). 

Peters et al. (Peters), "Changing disease patterns in patients with AIDS in a referral 
centre in the United Kingdom: the changing face of AIDS," British Medi cal Journal , 
Vol. 302, pp. 203-07 (1991). 

Waldholz. "Merck Faces Dismay Over Test Results: HIV Resists Promising New AIDS 
nnig," Wall Street Journal /February 24. 1994). 

References cited by Appellant: 

Rapaport (Clinical Proposal), "Adenosine S'-Triphosphate (ATP) Treatment of 
AHi/anraH AIDS," Wnrnftfitar Foundation for Experimental Biology, pp. 1-41 (October 

14, 1993). 2 



Originally made of record as an attachment to Paper No. 3, filed May 2, 1994. 

2 
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Rapaport (Drugs), "Utilization of ATP Administration for the treatment of cancer and 
AIDS." Exp. Opin. Invest. Drugs. Vol. 3, No. 4, pp. 379-389 (1994). 3 

CoodJey et al., The HIV Wasting Syndrome: A Review," Journal of Acquired Immune 
Deficiency Sy ndromes. Vol. 7, No. 7, pp. 681-94 (1944). 

Grunthel et al., "Cancers Not Associated With Immunodeficiency in HIV Infected 
Persons," Oncology . Vol. 8, No. 7 (1 994). 

Haskell et al., "A phase I study of ATP in the Treatment of Advanced Cancer," Dru g 
Development Research. Vol. 31, No. 4, p. 276 (1994). 

Johnston et al., "Present Status and Future Prospects for HIV Therapies," Science . Vol. 
260, pp. 1286-293(1993). 

Bamett et al., "An AIDS-Like Condition Induced in Baboons by HIV-2," Science , Vol. 
266, pp. 642-46 (1994). 

Levine, Review: AIDS-Related Malignancies: the Emerging Epidemic," Journal of the 
National Cancer Institute . Vol. 85, No. 17, pp. 1382-397 (1993). 

Melbye et al., High Incidence of anal cancer among AIDS patients." The Lancet. Vol 
343, pp. 636-39 (1994). 

Remick, The Gunthel/Northfelt Article Reviewed," Oncology, Vol. 8, No. 7, pp. 64 & 67 
(1994). 

Moulignier et al., "Cerebral Glial Tumors and Human Immunodeficiency Vims- 1 
Infection," C^noer, pp. 686-92 (1994). 

Shiramizu et al„ "Identification of a Common Clonal Human Immunodeficiency Virus 
Integration Site in Human Immunodeficiency Virus-associated Lymphomas." Cancer 
Research Vol. 54, pp. 2069-072 (1 994). 

Grunfeld et al., "Metabolic Disturbances and Wasting in the Acquired Immunodeficiency 
Syndrome." Seminars in Medicine of the Beth Israel Hospital. Boston . Vol. 327, No. 5, 
pp. 329-33 (1992). 



9 Originally made of record as an attachment to both Paper Nos. 5 (filed 
November 14, 1994) and 9 (filed February 14. 1995). 

3 
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Zangerie et al., "Weight loss in HIV-1 infection is associated with immune activation," 
AIDS. Vol. 7, No. 2. pp. 175-61 ( 1993). 

Reference cited by the merits panel: 

Hofmann et al. (Hofmann AIDS), "Restoration of T-Cell function in HIV infection by 
reduction of intracellular cAMP levels with adenosine analogues," AIDS , pp.659-64 
(1993). 4 - 5 

OP I NI ON 

In reaching our decision in this appeal, we have given careful consideration to 
the appellant's specification and claims, to the applied prior art references, and to the 
respective positions articulated by the appellant and the examiner. 

Rather than reiterate the conflicting viewpoints advanced by the examiner and 
the appellant regarding the above-noted rejection, we make reference to the Examiner's 
Answer (Paper No. 11, mailed June 7. 1 995); Supplemental Examiner's Answer (Paper 
No. 14, mailed October 18, 1995); Supplemental Examiner's Answer (Paper No. 16, 
mailed January 17, 1996); and Supplemental Examiner's Answer (Paper No. 18, mailed 
April 1 , 1996) for the examiner's complete reasoning in support of the rejection, and to 
the appellant's Brief (Paper Nos. 9 and 10, filed February 14, 1995); Reply Brief (Paper 
No. 12, filed August 2, 1996); Second Reply Brief (Paper No. 15, filed December 21, 
1995) and Third Reply Brief (Paper No. 17, filed February 13, 1996) for the appellant's 



4 According to the Patent and Trademark Office Scientific and Technical 
Information Center. Hofmann AIDS published May 1, 1993 (see attached). 

5 Hofmann AIDS was cited in the specification at page 14, lines 15-28, in 
Proposal, Drugs, and in the Reply Brief page 9, reference 23. 

4 
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arguments thereagainst. As a consequence of our review, we make the determinations 

which follow. 

Issues 

1. Claims 1-24 stand rejected under the doctrine of obviousness-type double patenting 
over claims 1-45 of Rapaport in view of Lahdevirta and Peters. 

2. Claims 1-24 stand rejected under 35 U.S.C. § 103 over Rapaport in view of 
Lahdevirta and Peters. 

3. Claims 1-24 stand rejected under 35 U.S.C. § 1 12, first paragraph for lack of 
enablement. 

Obviousness-tvpe double p at enting and 35 U.S p. § 103 , . " 

Claims 1-24 stand rejected under the doctrine of obviousness-type double 
patenting over claims 1-45 of Rapaport in view of Lahdevirta and Peters. Claims 1-24 
stand rejected under 35 U.S.C. § 103 over Rapaport in view of Lahdevirta and Peters. 

It is the examiner's position that Rapaport "teaches that the administration of 
adenosine or adenine nucleotides (AMP, ADP, ATP) prevents cachexia in animals 
having cancer." Examiner's Answer, page 6. Rapaport does not teach the 
administration of such compounds for the treatment of AIDS. 

Lahdevirta is relied on for the disclosure that cachexia is typically a component of 
AIDS. Peters is relied on for the disclosure that many AIDS patients have cancer, such 
as Kaposi's sarcoma and lymphoma. Thus, the examiner argues that, 

/ 
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t ' Since adenosine and adenine nucleotides can be used to treat cachexia 
and cancer, and cachexia and cancer are symptoms of AIDS, it would 
have been obvious that administration of adenosine or adenine 
nucleotides would be a beneficial treatment for AIDS patients suffering 
from cancer and/or cachexia. 

Examiner's Answer, page 7. 

Assuming arguendo that the examiner has established a prima facie case of 
obviousness, the burden then falls on an appellant to rebut that ppma facte case. Such 
rebuttal or argument can consist of any other argument or presentation of evidence that 
is pertinent. In re Dillon . 919 F.2d 688, 692-93, 16 USPQ2d 1897, 1901 (Fed. Cir. 
1990) (fiD bang) , cart- denied . 500 U.S. 904 (1991). Accordingly, we carefully evaluate 
the objective evidence of nonobviousness supplied by the appellant. 

The appellant argues and presents evidence that HIV wasting syndrome is 
widely acknowledged not to be mechanistically understood and that HIV wasting 
syndrome (AIDS-related cachexia) is different in certain aspects from cancer cachexia. 
Reply Brief, page 3. Moreover, appellant argues and provides evidence that weight 
loss in AIDS is directly related to events associated with immune activation which is 
unique to advanced AIDS and is not a clinical factor in advanced cancers. Reply Brief, 
page 4. 

In response to appellant's argument, the examiner suggests that many AIDS 
patients suffer from cancer and that appellant has not made it clear why one of ordinary 
skill in the art would not use the treatment of Rapaport to treat cancer in AIDS patients, 
given the high rate of cancer in AIDS patients. What is missing from the examiner's 
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rebuttal position is evidence or facts which address appellant's specific evidence and 
argument that AIDS cachexia is different than the cancer cachexia treated by Rapaport. 
Rapaport, column 3, lines 63-68. While it would seem reasonably clear that cancer can 
be treated by the method of Rapaport as evidenced by the patent, the direct correlation 
of Rapaport to the treatment of AIDS appears to be questioned by the evidence 
presented by appellant as to the differences between AIDS cachexia and cancer 
cachexia. Conclusions of obviousness must be based upon facts not generalities. See 
' I P J Ce Wamgf . 379 F.2d 101 1, 1017, 154 USPQ 173, 178 (CCPA 1967), cert, denied , 
389 U.S. 1057 (1968); In re Freed, 425 F.2d 785, 165 USPQ 570, 571 (CCPA. 1970). 

After evidence or arguments are submitted by the appellant in response to a 
rejection based on obviousness, patentability is determined on the totality of the record, 
by a preponderance of evidence with due consideration to persuasiveness of the 
argument. We have carefully studied the arguments and evidence of record. On 
balance, we believe that the totality of the evidence presented by the examiner and 
appellant weighs in favor of non-obviousness of the claimed invention. The rejection of 
the claims for obviousness of the claimed invention is reversed. 
New grounds of rejection - 37 CFR 6 1.19fi(b) 

Under the provisions of 37 CFR § 1.196(b). we enter the following new grounds 
of rejection against appellant's claims 1-24. 
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Claims 1-24 are rejected under the judicially created doctrine of obviousness 
type double patenting in view of Rapaport and Hofmann AIDS. 

Claims 1*24 are rejected under 35 U.S.C. § 103 as being unpatentable in view of 
Rapaport and Hofmann AIDS. 
Claim 1 

The c/aimed invention is directed to 

1 . A method for treating Human Immunodeficiency Virus infection, and/or 
Human Immunodeficiency Virus disease, and/or Acquired Immunodeficiency Syndrome 
related complex, and/or Acquired Immunodeficiency Syndrome, and/or Acquired 
Immunodeficiency Syndrome with secondary infections, by administering to a human 
host a member selected from the group consisting of; (a) a mixture of adenosine and 
inorganic phosphate; and/or (b) an adenine nucleotide wherein said adenine nucleotide 
containing adenosine moiety(ies) and phosphate moiety(ies) whereas said adenine 
nucleotide undergoes rapid degradation to adenosine and inorganic phosphate after 
administration to said host. 

Rapaport claims and discloses a process for selectively arresting the growth of 

tumor cells in a host which comprises administering to a host having tumor cells 

adenosine 5'-monophosphate, or pharmaceutical^ acceptable salts thereof, or chelates 

thereof or liposomes thereof, or radio-nudides thereof in an amount sufficient to 

increase the blood and plasma levels of adenosine S'-triphosphate in said host 

sufficiently to thereby arrest the growth of said tumor cells (Claim 1 ) However, 

, Rapaport also claims and discloses a more general process for increasing the blood 

' and plasma levels of adenosine 5''triphosphate in a host which comprises administering 

at least one compound selected from the group of adenosine 5-monophosphate, 

adenosine 5-diphosphate, adenosine 5'-triphosphate, pharmaceutical^ acceptable 
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salts thereof, chelates thereof liposomes thereof, and radio-nuclides thereof to said 
host in an amount sufficient to increase said blood and plasma levels (Claim 29). 

The difference between the claimed invention and the process of Rapaport is 
that Rapaport does not provide an indication that the adenine nucleotides administered 
In the process of Rapaport may be used for the treatment of AIDS and/or HIV. 

Hofmann AIDS discloses the restoration of T-cell function in HIV infection by 
reduction of intracellular cAMP levels with the adenosine analogues, such as 
2\5'-dideoxyadenosine (ddAdo), or with 3 AMP (adenosine monophosphate). 
Hofmann AIDS, page 662, column 2, and page 663, column 1. Hofmann AlbS 
discovered that high intracellular cAMP concentrations contribute to the pathogenesis of 
T-cell anergy in HIV infection and that drugs, such as ddAdo and 3'AMP, which 
decrease intracellular cAMP levels may be beneficial in the treatment of AIDS (see 
abstract). Data in Hofmann AIDS show that cytotoxic T-cells from HIV seropositive 
subjects regained their normal ability to lyse an allogenic tumor cell line in the presence 
of adenylate cylclase inhibitor, ddAdo, in six out of six experiments. Hofmann AIDS, 
page 661 . 

Hofmann AIDS found that a reduction of abnormal cAMP levels restored 
proliferative and cytotoxic function of T-cells, and determined that the adenosine 
analogue, ddAdo, or 3'AMP inhibit adenylate cyclase, the enzyme responsible for the 
generation of cAMP, by competition for the 'P' binding site. Hofmann AIDS, page 663, 

9 



PAGE 32/38 ' RCVD AT 7/24/2006 4:19:20 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-3/1 * DNIS:27383B0 * CSID:202 293 6229 * DURATION (mm-ss):1 1-34 



JUL. 24. 2006 4:47PM CBL&H 202 293 6229 



NO. 4690 P. 33/38 



Appeal No. 1996-3557 
Application No. 08/131,946 

column 2. Hofmann AIDS suggests that restoration of T-cell functions should be of 
great benefit In the treatment of HIV infection and suggests that clinical benefit could be 
derived from improved immunity to the opportunistic infections common in AIDS. It is 
also posited that the improved function in vivo may be possible by treatment with the 
agents described in_yjice in Hofmann AIDS. Hofmann AIDS, page 663, column 2. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to use the process of Rapaport for increasing blood and plasma 
levels of ATP by administering adenosine monophosphate, for the treatment of HIV and 
AIDS, in view of the disclosure of Hofmann AIDs of the restoration of T-cell function in 
HIV infection by reduction of intracellular cAMP levels with the adenosine analogue 
ddAdo and 3'AMP. The above analysis of the independent claims and the stated 
motivation or suggestion for the combination of the cited references also supports the 
. rejection of the independent and dependent claims indicated below. 
Claims 2 and 18 

Claims 2 and 18 require that the adenine nucleotides are administered to the 
host in the form of pharmaceutical^ acceptable salts thereof, or chelates thereof, or 
metal complexes thereof, and is described in the Rapaport abstract. 
Claims 3-8 and 22-24 

Claims 3-8 and 22-24 require specific amounts and administration routes for 
adenosine and adenine nucleotide which are described in Rapaport, generally, in 
claims 1-45, particularly claims 2-5, 15 and 30-35. 
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Claims 9-12 

Claims 9-12 requires the administration of adenosine and inorganic phosphate, 
AMP or ATP and is described in Rapaport, claims 10-12 and 19-21 . 
Claim 13 

Claim 13 requires a pH of 6.0 to 7.5 and is described in Rapaport at column 12, 
line 13 and column 13, line 13. 

Enablement 

Claims 1-24 stand rejected under 35 U.S.C. § 1 12, first paragraph for lack of 
enablement. 

In order to sustain a rejection under 35 U.S.C. § 1 12, first paragraph, for lack of 
enablement, the examiner has the initial burden to establish a reasonable basis to 
question the enablement provided for the claimed invention. See In re Wright . 999 F.2d 
1557, 1561-62, 27 USPQ2d 1510, 1513 (Fed. Cir. 1993). 

The examiner sets forth a prima facie case of lack of enablement by fairly 

considering the factors set forth in In re Wands , 858 F.2d 731 , 737, 8 USPQ2d 1400, 

1404, (Fed. Cir. 1988): 

Factors to be considered in determining whether a disclosure would 
require undue experimentation have been summarized by the board in Ex 
parte Forman . [230 USPQ 546, 547 (Bd. Pat. App. Int. 1986)]. They 
include (1) the quantity of experimentation necessary, (2) the amount of 
direction or guidance presented, (3) the presence or absence of working 
examples, (4) the nature of the invention, (5) the state of the prior art, (6) 
the relative skill of those in the art, (7) the predictability or unpredictability 
of the art, and (8) the breadth of the claims, (footnote omitted). 
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See Examiner's Answer, pages 3-6. 

However, it is also well settled that to satisfy the enablement requirement, an 
application need not teach, and preferably omits, that which is well known in the art. 
How such a teaching is set forth, whether by the use of illustrative examples or by 
broad descriptive terminology, is of no importance since the specification which teaches 
how to make and use the invention in terms which correspond in scope to the claims 
mu st be taken as complying with the first paragraph of 35 U.S.C. § 112 unless there is 
reason to doubt the objective truth of the statements relied upon therein for enabling 
support. See In re Marzocchi . 439 F.2d 220, 223-24, 169 USPQ 367, 369-70 (CCPA 
1971). 

Appellant responds to the examiner's prima facie case of lack of enablement 
with argument that 1) there is no animal or iojfliio. experimental model for the spectrum 
of physiological functions adversely affected by HIV disease/AIDS addressed by 
appellant's invention, and 2) that the clinical proposal for the utilisation of ATP in 
advanced AIDS documents the expected efficacy of the present invention, referencing 
the experimental data of 61 reTerences (proposal, page 18) and 79 references 
(proposal, page 35). Appeal Brief, page 1 0. Appellant references the Hofmann AIDS 
publication in the clinical proposal, and the data therein, as supporting enablement of 
the present application. Appeal Brief, page 10 and Reply Brief, pages 9-12. Appellant 
suggests that references cited in the clinical proposal are correlated with specific effects 
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of elevated ATP or adenosine, and support enablement. 6 Appellant argues that this 
evidence of the state of the art, when read with the specification, would enable the 
practice of the invention by one of ordinary skill In the ait with a reasonable expectation 
of success. 

It would appear that the examiner has been hasty to discount the evidence of the 
state of the art provided by appellant in support of enablement, such as Hofmann AIDS 
referenced in the clinical proposal. The examiner urges that the clinical proposal or 
plan presented by appellant is mere hypothesis, does not present experimental data 
and is not a "result" 7 This general treatment of the proposal by the examiner is not 
sufficient rebuttal to the evidence presented in Hofmann AIDS and other references 
cited therein in support of enablement. Having failed to rebut appellant's evidence 
submitted regarding enablement, the rejection of the examiner of the claims under 35 
U.S.C. § 1 12, first paragraph is reversed. 



8 See Paper No. 3, page 7; Paper No. 5, page 8 and Reply Brief, page 9. 

7 The examiner also urges that none of the references cited in the clinical or 
research proposal have been made of record. Supplemental Examiner's Answer, page 
7. This however, does not mean their reference in the proposal of record can be 
ignored. In addition, the Proposal was originally submitted as an attachment to Paper 
No. 3, filed May 2, 1994, which is very similar to the content of Drugs, made of record 
as an attachment to Paper No. 5. Hofmann AIDS was cited in the specification at page 
14, lines 15-28 and in the Reply Brief page 9, reference 23. 
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CONCLUSION 

The decision of the examiner to reject Claims 1 -24 for obviousness type double 
patenting and under 35 U.S.C. § 103 is reversed. However, claims 1-24 are rejected 
pursuant to the provisions of 37 CFR. § 1 .196(b) as being obvious in view of Rapaport 
and Hofmann AIDS. The rejection of the examiner of the claims under 35 U.S.C. 
§ 1 12, first paragraph is reversed. 

TIME PERIOD F OR RESPONfiF 

This decision contains a new ground of rejection pursuant to 37 CFR § 1 .196(b). 
37 CFR § 1 .196(b) provides that, u [aj new ground of rejection shall not be considered 
final for purposes of judicial review." 

37 CFR § 1 .1 96(b) also provides that the appellant, WITHIN TWO MONTHS 
FROM THE DATE OF THE DECISION must exercise one of the following two options 
with respect to the new ground of rejection to avoid termination of proceedings 
(§ 1.197(c)) as to the rejected claims: 

(1) Submit an appropriate amendment of the claims so rejected or 
a showing of facts relating to the claims so rejected, or both, and have the 
matter reconsidered by the examiner, in which event the application will 
be remanded to the examiner. ... 
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(2) Request that the application be reheard under § 1 .1 97(b) by the 
Board of Patent Appeals and Interferences upon the same record 

No time period for taking any subsequent action in connection with this appeal 
may be extended under 37 CFR § 1.136(a). 



REVERSED. 1.196(b). 




Administrative Patent Judge 



CAROL A. SPIEGEL 
Administrative Patent Judge 




BOARD OF PATENT 



APPEALS AND 



DEMETRA J. MILLS 
Administrative Patent Judge 



INTERFERENCES 
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